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Introduction
Palmoplantar pustulosis is a chronic condition of unknown cause characterised by sterile yellow pustules that fade into brown macules, lying in areas of erythema and scaling (figure). Although at one time it was thought to be a variant of psoriasis, the current trend is to separate the two conditions.1 In Europe it affects women about three times as often as men,3 but in Japan the sex ratio of those affected is fairly even.3' It is recalcitrant to treatment, particularly with topical agents. Responses to systemic agents such as photochemotherapy,5 retinoids," and tetracyclines7 are temporary, and the condition usually relapses after treatment is stopped. This suggests that the causative factor is still at work and that such treatments are merely suppressive. One of us (CO'D) noted that many patients with palmoplantar pustulosis smoked cigarettes, and a pilot study suggested an association between palmoplantar pustulosis and smoking.8 A retrospective multicentre case-control survey was therefore undertaken to investigate the prevalence of smoking in patients with palmoplantar pustulosis and in controls.
Patients and methods
The disease indexes of five departments of dermatology in Edinburgh, London, Cardiff, Manchester, and Airdrie were examined and the names and hospital numbers of all patients presenting with palmoplantar pustulosis since 1980 A letter seeking their cooperation, a stamped addressed envelope, and a qiiestionnaire were sent to all subjects. The questionnaire was designed to ensure that it was possible to deduce from it the smoking habits of the control patients at the time of onset of skin disease in their matched cases. All subjects were asked their occupation to assess social class, and a question on consumption of alcohol was included in the questionnaire for distraction.
For the purpose of this study smokers were arbitrarily defined as people who had ever smoked more than one cigarette a day, one small cigar a day, or one ounce of pipe tobacco a month for longer than a year and who were smoking at the time of onset of palmoplantar pustulosis. An ex-smoker was a patient who had smoked for longer than one year but who had not smoked during the year of onset of palmoplantar pustulosis. A patient was considered a non-smoker if he had never smoked at any time in his life up to the time of onset of palmoplantar pustulosis. If no reply had been received after four weeks a second letter was sent with another copy of the questionnaire. If there was still no reply a copy of the questionnaire was sent to the general practitioners of the non-responders. A letter was enclosed seeking their help in collecting data, but, to limit bias, this did not show that smoking habits were the main subject of the study.
Information from the returned questionnaires was placed on predesigned data sheets and stored on computer. The method of analysis was a conditional logistic regression analysis designed for matched data, which allowed for a variable number of matched controls per case. The program used was adopted from one by Breslow and Day." If no information was available on a case the controls corresponding to that case were excluded from the matched analysis. Similarly, a case was discarded if there were no data for any of its matched controls.
Results Table I shows the details of the response of the 842 subjects, including the ratio of women to men, and the mean age at presentation of the responders. General practitioners refused permission to contact one patient with palmoplantar pustulosis and three controls. Two (p < 0-00001). The 99% confidence limits around this estimate were 3-9-13-2. Only 4 (2-2%) cases and 26 (5 3%) controls had ever smoked a pipe, and 3 (1-7%) cases and 9 (1-8%) controls had smoked cigars. The estimated relative risk did not change appreciably when cigarette smoking alone was considered. Similarly, there was no difference in the relative risk for men and women who smoked when this was analysed separately. Table III gives the distribution of smoking habits for these two groups, taking into account this matching, and shows a significantly higher prevalence of smoking in the group with palmoplantar pustulosis. The relative risk of smoking was calculated for each centre separately. There was a significant risk of smoking in each one at the 5% level, and when tested against the relative risk estimate of 7-2 for the pooled data no evidence of any difference was discovered (X2 = 6-3, df= 4). (table IV) . The data were analysed incorporating social class as a possible confounding factor, and this slight imbalance of social class resulted in a higher estimate of relative risk of 9 0 (99% confidence interval 4-4-18-4). Analysis of smoking alone, therefore, had given a conservative estimate of risk. Non-responders A minor difference was found between the prevalences of response of the patients with palmoplantar pustulosis (83%) and controls (78%), and in comparing the proportions of smokers who replied to the questionnaire immediately with those who needed reminders we found that smokers were generally slower in responding. This could have resulted in a bias due to a lower prevalence of response among controls. Even when the non-responding controls were considered as smokers and the data reanalysed, however, the relative risk was estimated as 5-4 (99% confidence limits 3-1-9-6, p <0-00001).
Smoking habits in cases, controls, and population of the United Kingdom
The prevalence of smoking in cases and controls was compared with that of the population of the United Kingdom, gleaned from the General Household Survey,1" in which smoking statistics are available only for the decade 1972-82. Thus in this comparison we used cases who got palmoplantar pustulosis after 1971, which included 910% of the group. The expected number of smokers, given the age and sex distribution, was 65-1 with a variance of 38 0, and the observed number was 132 (p < 0 00001). This shows a significantly higher prevalence of smokers in the group with palmoplantar pustulosis than in the normal population.
As we did not know the year of onset of the dermatoses in the control group we could not estimate whether this group was atypical in its smoking habits at that time. Nevertheless, the current smoking habits of the controls were compared with those of the normal population. The expected number of current smokers among the controls, given the age and sex distribution, was 164-7 with a variance of 106-2. The actual number of smokers observed was 170 (NS). The controls were therefore typical of the national population in terms of prevalence of smoking.
Consumption of alcohol
Patients were asked whether or not they had consumed, in their adult life, more than one glass of beer, wine, or spirits a week on average. An equal number from each group, 95 (52-8%) cases compared with 259 (53 4%) controls, replied in the affirmative (NS).
Smoking and persistence of palmoplantar pustulosis
Only 16 of the 144 who smoked at the onset of palmoplantar pustulosis had stopped smoking at the time of the survey. No noticeable difference existed between this small group of 16 and those who continued to smoke in terms of persistence of palmoplantar pustulosis.
Discussion
The sex ratio of 4:1 in favour of women and the mean age at presentation of 51 years are comparable with other European studies of palmoplantar pustulosis. The rate of response to our questionnaire was reasonable considering that our patients were elderly and not attending routine follow up. We have confirmed a high prevalence of smoking in patients with palmoplantar pustulosis in the United Kingdom. The relative risk of palmoplantar pustulosis occurring in smokers as compared with non-smokers is 7-2, and this estimate may be conservative as the slight difference in social class between cases and controls created a bias against the hypothesis.
Although the association between palmoplantar pustulosis and smoking has now been firmly established, the way in which smoking affects the pathogenesis of the disease is unclear. The link may be an indirect one via a mutual association with one or more unknown factors, such as personality or stress, and the fact that almost 10% of our cases had never smoked shows that smoking does not contribute to the disease in all cases, unless passive smoking can be implicated by further studies. Stopping smoking did not appear to lead to a permanent cure of palmoplantar pustulosis in the 16 cases who had stopped.Two of our own patients succeeded in stopping smoking and improved clinically after six and eight months' follow up, but it is difficult to read anything into these facts as the numbers are small. Smoking invariably began before the onset of the disease so that the disease could not have led to the habit. Thus research directed at finding the aetiological role of smoking in palmoplantar pustulosis may be worth while. No dermatoses have previously been linked with smoking, with the exception of nicotine staining, and the effect of smoking on the skin has not yet been properly evaluated. Indirect evidence for an aetiological role may be adduced from the prevalence of cigarette smoking in both sexes and the sex ratio of the disease in the other populations. 863 Although the sex ratio of 4:1 in favour of women was similar to that of other published European studies,' this differed from those seen in studies of Japanese patients, when the sex ratio was roughly even. 
